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Objectives. We examined the changes in Black adolescent fertility rates in high-
school areas with school-based health centers and compared them over time
with changes in rates in high-school areas without school-based health centers.

Methods. Fertility rates were estimated for high-school areas with and without
school-based health centers with geocoded birth certificate and school enroll-
ment data.

Results. A high adolescent fertility rate (165 births/1000) in 1992 among Black
students in Denver high-school areas with school-based health centers declined
to a low rate (38/1000) in 1997 that matched the rate of school areas that did not
have school-based health centers. Rates declined for both types of areas over
the study period, but the rate of decline in the areas with school-based health
centers was significantly greater (77% vs 56%).

Conclusions. The rapid and significant decline in Black adolescent fertility in
school areas with school-based health centers strongly suggests that attending to
the health needs of students at risk of pregnancy resulted in a radically lowered
risk of fertility. The decline is likely the result of strategies to identify, intervene,
and follow-up on students engaging in behaviors that place them at risk for un-
intended pregnancy. (Am J Public Health. 2006;96:1588–1592. doi:10.2105/AJPH.
2004.059816)
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dance boundaries changed in 1997 with the
resolution of a federal court case that had re-
quired busing for racial integration, which ne-
cessitated ending the analysis with that year.

Because of the prevalence of health risk
behaviors among teens and an emerging un-
derstanding of the many health issues affect-
ing adolescents, interventions have focused
on the school setting as a logical delivery
point. Provision of comprehensive physical
and mental health care can be accomplished
effectively by locating services in schools. Bar-
riers to access are reduced, and confidential-
ity, compliance, early identification of risk fac-
tors, and follow-up are increased when
services are made available at school.2,3

When SBHCs are well implemented, large
numbers of students will use their services.4

Because they use population-based health
promotion strategies, SBHCs alter the school’s
social climate by supporting healthy behavior
even for those students who do not use the
direct health care services.

The adoption of SBHCs has grown on
a national scale, and Colorado has led in

establishing SBHCs. By 1999, there were
33 SBHC sites in Colorado, and during the
2001–2002 school year, 1 out of every 13
Colorado public-school students was esti-
mated to have access to an SBHC.5

SBHCs have been controversial in some
communities, with the potential for provision
of reproductive health services being the top
concern of opponents.6,7 At the same time,
health care providers, concerned about the
consequences of adolescents forgoing repro-
ductive health care,8 have been intrigued by
the potential for delivering these services in
an accessible environment. Within the cur-
rent political climate and policy context,
SBHCs face institutional and logistical barri-
ers to providing recommended reproductive
health care. Although over 90% of centers
report providing a broad array of reproduc-
tive health services, most offer contraception
only off-site by referral, which is the case
with the Denver SBHCs.9

During the 2001–2002 school year, the
7 SBHCs located in Denver high schools
provided services to 3833 high-school

After peaking in the early 1990s, adolescent
fertility rates have declined markedly in the
United States in recent years. In particular,
the Black adolescent fertility rate in the
United States at the end of the 1990s was
dramatically lower than at the start of the
decade. The National Center for Health Sta-
tistics reported a 26% decline in the fertility
rate for Black adolescents between 1991 and
1997, from a high of 84.1 births per 1000
adolescents aged 15–17 years to a low of
60.8 just 6 years later (Figure 1).1 In Colo-
rado, the decline in fertility rates among
Black adolescents was even greater. From a
high of 83.7/1000 in 1991, virtually the
same as the US rate, Colorado’s Black adoles-
cent fertility rate dropped to 45.3/1000 in
1997 (Figure 1). This rate was more than 15
points lower than the US rate, representing
a decline over the same period of 46%. Colo-
rado’s decline was the steepest of any state in
the nation for this period (S. Ventura, Na-
tional Center for Health Statistics, oral com-
munication, December 2001).

In Denver, the decline surpassed the Colo-
rado decline. Between 1991 and 1997, the
Denver Black adolescent fertility rate dropped
by 50%, from 109 to 55/1000, whereas the
rest of the state dropped by only 36% (from
64 to 41 [Figure 1]). At the beginning of the
decade, Denver’s Black adolescent population
contributed nearly 60% of the Black adoles-
cent births in the state; by 1997, its contribu-
tion dropped to 45%. Since 1997, the Den-
ver Black adolescent fertility rate has
continued to fall, reaching an estimated 48/
1000 in 2003. Colorado’s rate also has
fallen, reaching 32.9/1000 in the same year.

We examined the decline in Black adoles-
cent fertility that occurred in Denver between
the early 1990s and 1997 and explored the
decline’s association with the hosting by Den-
ver schools of school-based health centers
(SBHCs), an innovation that had appeared in
the city’s high schools by 1989. School atten-
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FIGURE 1—Fertility rates of Black female adolescents aged 15–17 years in Denver,
Colorado, in the rest of Colorado, in Colorado as a whole, and in the United States:
1991–1997.

student users who made 15628 visits to
the centers for services, averaging 4.1 visits
each. No fees were charged for care deliv-
ered through the centers.

METHODS

School-Based Health Centers in Denver
Of Denver’s 10 high schools, 3 hosted

SBHCs continuously during the 1990s. East,
Lincoln, and Manual high schools estab-
lished centers in 1989. Four Denver high
schools did not have centers during the
1990s: Thomas Jefferson, South, George
Washington, and West (although West estab-
lished a center in the fall of 1999). Denver
therefore presents a setting where adolescent
fertility can be examined in relation to the
presence or absence of an SBHC (Denver’s
3 other high schools established SBHCs later
in the decade; 1 in 1993 and 2 in 1995.
These were not operating long enough to
have relevant data, and were not included in
the analysis).

SBHC services included: health mainte-
nance exams, with health screening, psycho-
social histories, and counseling for behavioral
risk reduction; immunizations; diagnosis and
treatment of acute illnesses and injuries; acute
management of chronic conditions; pregnancy
testing; abstinence and birth control counsel-
ing; gynecologic exams; diagnosis and treat-
ment of sexually transmitted disease (STD);
and mental health and substance abuse ser-
vices. None of the high schools in Denver

provided contraceptives or prescriptions for
them on-site, in compliance with an agree-
ment with the Denver School Board. How-
ever, center providers offered full gynecologic
exams and birth control counseling and re-
ferred students needing contraceptive sup-
plies to the city’s neighborhood health cen-
ters, where students were not required to
undergo further examinations, visits were
confidential, and an ability-to-pay scale used
the adolescent’s income to determine fees.

Measures
We used birth certificate data for all 932

births that occurred between 1991 and
1997 among young Black women aged
15–17 years who were residents of Denver.
The data were geocoded to the 10 high-
school areas for the city, so that the number
of births in each high school’s attendance
area in each year could be determined. The
geographic area for each high school in-
cluded the neighborhood around the school
and the areas from which students were
bused to that school. Each birth that oc-
curred among 15- to 17-year-old Black fe-
male residents in the study’s 7 high-school
areas was assigned to its corresponding
high school.

Black adolescent births were selected for
analysis because of the unprecedented drop
in the Colorado and Denver rates in the
1990s, a phenomenon that demanded expla-
nation. Hispanic adolescent fertility was not
selected because rates were dependent on

accurate population figures as well as num-
bers of births, and explosive growth in the im-
migrant Hispanic population during the
1990s made determining the numbers of
adolescent girls difficult. School enrollment
was not a useful proxy, because Hispanic stu-
dents were sometimes not enrolled in school
and had high dropout rates.10

Fertility rates (births per 1000 female ado-
lescents) were calculated for each year for
each high-school area. Birth certificate data
provided the numerators (births). The denom-
inators (female adolescents) were taken from
Denver Public School enrollment data re-
quired by law to be collected by each school
annually in October. The number of Black fe-
male students in grades 9–11 was totaled for
each year for each of the high schools as an
estimate of the number of female adolescents.
Fertility rates were calculated by dividing the
number of births each year by the number of
students enrolled in school the previous Octo-
ber, representing the “pool” among which
births could occur, and then multiplying the
result by 1000. Overall Black female adoles-
cent enrollment in the 7 schools during the
time span of the study (1990–1997) varied
from 964 to 1056.

The denominators understate the number
of Black female adolescents, as they exclude
adolescents in schools outside the Denver
school system or not in school at all. The nu-
merators include all births to all Black adoles-
cents. Therefore, the estimated fertility rates
overstate actual fertility rates. Because we
used the previous fall enrollment figures, stu-
dents who may have dropped out of school
because of pregnancy could be counted in
the denominators. The number of other un-
enrolled adolescents is unknown.

For school years 1990–1991 through
1996–1997, fertility rates among Black fe-
male students who attended high schools
with SBHCs (East, Manual, and Lincoln) were
aggregated and compared with fertility rates
among Black female students who attended
high schools without SBHCs (George Wash-
ington, West, South, and Thomas Jefferson).

RESULTS

Black adolescent fertility rates were first cal-
culated for the 3 high schools (East, Lincoln,
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Note. SBHC = school-based health center.

FIGURE 2—Black adolescent fertility rates in school areas with and without school-based
health centers during the entire period of 1991–1997.

and Manual) that had comprehensive SBHCs.
In the following discussion of differences in
fertility rates, the phrase “schools with SBHCs”
is a shortened label for “high-school atten-
dance areas that contain schools with SBHCs.”
These schools had been selected to have
SBHCs on the basis of community task force
recommendations that considered ethnic com-
position, financial need, and health and social
conditions as criteria.11 These schools were
generally determined to have the highest
enrollment of “at-risk” adolescents.

The Black adolescent fertility rate for the
3 high-school areas together was 160 births
per 1000 female students in 1991 and 165
in 1992 (Figure 2). In 1993, the rate dropped
to 124, and in 1994 it dropped again to 78,
a decline of 37% in a single year. In 1995,
the rate was 86; in 1996 it declined to 68;
and in 1997, it dropped to 38. In 1992, 56
births were attributed to 340 Black female
students in the 3 schools; in 1997, the num-
ber of births fell to 19, attributed to 504
students. Between 1992 and 1997, the Black
adolescent fertility rates at these 3 schools
fell by 77%.

Black adolescent fertility rates were also
calculated for the 4 high schools (Thomas
Jefferson, George Washington, South, and
West) that were not chosen to host SBHCs
because their student populations were deter-
mined to be at lower risk. In 1991, the rate
was 96 for the 4 schools (Figure 2). In 1992,

the rate was 86, and in 1993 the rate was
89. Then, in 1994, the rate dropped to 59,
and continued a downward trend to 38 in
1997. In 1992, 44 births were attributed to
514 students; in 1997, the number of births
fell to 21, attributed to 552 students. Be-
tween 1992 and 1997, the rate fell 56%.

In 1992, the adolescent fertility rate for
schools with SBHCs was 165, compared
with 86 for schools without centers. These
rates are significantly different by Fisher
exact test (P= .0007). In 1997, the rate for
both settings was 38 (and the rates are not
significantly different [Figure 2]).

Regression lines were fit to the fertility
rates for each type of school. The slopes of
the two regression lines were significantly dif-
ferent at the 0.05 α level, using an F test to
test the assumption that the regression func-
tions for the 2 lines were not identical, and
an additional F test to determine whether the
slopes of the regression lines were equal.12

It should be noted that, during the time pe-
riod of this study, there was an increase in the
dropout rate of Black female students enrolled
in the 3 schools with SBHCs. The dropout
rate of Black female students in the 4 high
schools without SBHCs decreased. Therefore,
the rates that were calculated for 1997 may
overestimate the actual fertility rate for school
areas with SBHCs, and underestimate the
actual fertility rate for the school areas with-
out SBHCs, relative to the 1992 rates.

DISCUSSION

Between 1992 and 1997, the Black adoles-
cent fertility rate fell among students attending
Denver high schools with and without school-
based health centers. The fertility rate of stu-
dents who attended schools with SBHCs fell
by 77%, a 5-year decline from a high of 165
to a low of 38 births per 1000 adolescents.
The adolescent fertility rate also fell over the
same period among adolescents attending
schools without SBHCs, from a high of 96 in
1991 to a low of 38 in 1997. What is remark-
able about these changes is that the rates at
the end of the period are the same for ado-
lescents in the “at-risk” schools, which fell to
the same rate as that for schools whose stu-
dent bodies were considered at lower risk.

Among the 3 “at-risk” schools, 20%–25%
of students were identified as Black, with the
largest number attending East and Manual.
Between 1989–1990 and 1996–1997, en-
rollment in the SBHCs by Black female stu-
dents averaged 56%, and was as high as
78% at East High, 70% at Manual, and 93%
at Lincoln in some years. A study in Denver
inclusive of the same time period as this
study found that students averaged 5.3 visits
per year to the SBHCs (unpublished data).
Black students averaged twice as many 
visits—10.6 per year. Furthermore, Black stu-
dents on average made far more visits per
year to the SBHCs than they did to Denver’s
neighborhood health centers (3.4 visits).
Black adolescents were more likely to visit
the neighborhood health centers for repro-
ductive health care, whereas they were more
likely to visit the SBHCs for health mainte-
nance and mental health services.13

Individual clinical services were key in
identifying and intervening with students at
risk for too-early sexual activity and preg-
nancy. About 20% of student visits each year
were for preventive health exams, which in-
cluded a personal health survey identifying
health risk behaviors, including unprotected
sexual intercourse.14 Providers reviewed iden-
tified risk behaviors with the student, priori-
tized health problems, counseled on changing
behavior, and planned for follow-up. When
risk for pregnancy was identified, the practi-
tioner offered a pelvic examination, screened
for STDs, and counseled on birth control.
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When appropriate, the practitioner referred
the student to a community provider for
contraceptive methods.

Denver’s SBHC clinical program was ef-
fective in focusing on early identification of
and aggressive intervention for key health
risks, including sexual behavior. A 1990–
1993 study, comparing care provided in
Denver’s SBHCs with that provided in a
health plan, found higher rates of docu-
mented screening and anticipatory guidance
for pregnancy risk (3.5 times the frequency),
sexual activity (twice the frequency), and
STD risk (almost five times the frequency)
than in the health plan.15

A measure of the SBHCs’ clinical quality
was established to track the proportion of
students referred to community sources of
care for contraceptive methods who actually
“make and keep” an appointment. Research
shows that SBHCs can be effective in increas-
ing referral completion16; during the study
period, the SBHCs achieved a referral com-
pletion level of 72%.

The SBHCs at East, Manual, and Lincoln
high schools were uniquely designed and
staffed to address the needs of adolescents.
Services included health promotion program-
ming—a population-based strategy that ad-
dressed common health risks among students
that used and did not use the direct health
care services. The SBHC staff worked with
school staff to implement classroom-based
curricula, as well as school-wide and targeted
activities to raise awareness about student
health needs and risks, promoting use of
SBHC services to address the common health
risks among students, and strengthening the
school climate in support of student health.
These activities included many student-led ac-
tivities, such as campaigns to prevent drinking
and smoking that used hallway posters, writ-
ing and art contests, newsletters for parents
and students, health fairs, morning public ad-
dress announcements, and improvisational
theater.

Although studies have demonstrated that
providing contraceptive services in schools
does not increase sexual activity, the impact
on contraceptive use and pregnancy rates has
been mixed.17–20 Likewise, evidence of the rel-
ative effectiveness of providing these services
on-site versus by referral has been mixed.21,22

The present study provides evidence that ado-
lescent births may be impacted by intensive
educational and counseling services in the
school, and by using established formal refer-
ral links to community sources of care.

The decline in the fertility rate for the 3
schools with SBHCs was not achieved until
about 4 years after the centers opened.
Historically, SBHCs reach full utilization by
students after 2–3 years. After those first
years had passed in Denver, declines in the
adolescent fertility rate occurred in 4 of the
next 5 years.

The 56% decline in adolescent fertility
that occurred in the 4 schools without SBHCs
can be considered a secular trend. The trend
in Colorado and the United States was down-
ward over the same period. The trend might
well have occurred in the 3 schools with
SBHCs over the period, whether or not SBHCs
had been established. If this had been the case,
the rate of 165 might have been expected to
fall by 56%, to a rate of 73/1000. The rate
actually was reduced to 38—effectively one
half of the expected rate.

Study Limitations
This study contains some data limitations.

Not all births to young Black residents of the
city of Denver occurred among Denver public
school students. Some may have occurred
among students attending private high
schools, and some among adolescents that no
longer attended high school, even in the year
before the year of birth. Some may have oc-
curred among students whose address was as-
sociated with a Denver high school, but who
actually attended a different Denver high
school (the district allowed open enrollment
after 1989, but few students took advantage
of this little-known policy [E.G. Berman, Den-
ver School Board member, Denver Public
Schools, oral communication, April 15,
2005]). Some may have occurred to adoles-
cents whose residence was shown as Denver
County, but whose address could not be geo-
coded, or was geocoded to a different county.

Enrollment in private schools is limited to
a small percentage of Black female 15- to
17-year-old students in Denver. Census data
for 1990 show 5.3% of this population en-
rolled in private schools (C. DeGroen, Colo-
rado Department of Local Affairs, State

Demography Office, written communication,
May 2, 2005)—little different from the 4.9
percent of Black females in grades 9–12 en-
rolled in private school in the 2000 Cen-
sus.23 Moreover, alternative public schools in
Denver lost Black female enrollment be-
tween the fall of 1991 (146) and the fall of
1996 (37), sending these students back to
their local high schools.

An improving economy that benefited
Black residents may have contributed to the
dramatically declining birth rates among
Black adolescents. Between 1991 and 1997,
Denver’s overall unemployment rate fell by
one third, to 4.0%.24 At the same time, the
state Black unemployment rate fell by one
quarter, to 6.9%25 (Denver data are unavail-
able), whereas the labor force grew by
20%.25 Other data available only at the na-
tional level show that unemployment among
Black adolescents, aged 16–19 years, de-
clined by 18% over the 1992–1997 period.25

An alternative reason for decreasing fertil-
ity rates might be increasing abortion rates.
However, the SBHCs, by policy, did not pro-
vide abortion services, and data on the num-
ber of abortions reported for Black Denver
adolescents show a decline from 32 in 1991
to 16 in 1996. This drop mirrors national
data showing steadily declining numbers and
rates during the 1990s.26

We were not able to determine a direct
causal link between the precipitous drop in
Black adolescent birth rates and the specific
use of the community- and school-based
health care services available to Denver’s
Black adolescents. However, high rates of
SBHC utilization among Black adolescents
have been documented elsewhere.13 Al-
though the authors of that study were unable
to track other sources of care outside the
SBHC, no new neighborhood health centers
opened in the area during the study period.

These data limitations are not considered
to have significantly affected the results of the
study, and there is no other obvious explana-
tion for the disproportionate drop between
the 3 high schools with SBHCs and the 4
schools without them.

Conclusions
The Black adolescent fertility rate declined

by 26% in the United States between 1991
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and 1997, during which time Colorado’s
Black adolescent fertility rate declined by
46%, the largest of any state for that period.
Colorado’s decline was driven by Denver,
where the rate fell by 50%, substantially
greater than the 36% drop in the rest of the
state. The changes in the Colorado and Den-
ver rates were large and unprecedented.

Beginning in 1989, Denver schools began
establishing SBHCs. By 1997, the adolescent
fertility rate had declined by 77% in the first
3 high schools selected for centers, a decline
significantly greater than the decline that oc-
curred in schools without centers, strongly
suggesting that attending to the health needs
of students resulted in a radically lowered risk
of pregnancy and birth for those students. We
postulate that the decline in the fertility rate
in schools with SBHCs is the result of pro-
gram strategies to increase access to health
care: population-based health promotion and
education; aggressive identification, interven-
tion, and follow-up with students with high-
risk behaviors; and proactive use of formal re-
ferral links.

Certain clinical and policy implications
arise out of these findings. Although there
may be advantages to providing a full range
of reproductive health services within SBHCs,
an impact on adolescent births may be expe-
rienced by centers with more limited repro-
ductive health care services. Clinicians and
policymakers interested in reducing adoles-
cent birth rates should consider expanding
the numbers of SBHCs.
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